A standardized interview was used to obtain information about stroke risk factors, including age at stroke (or age at interview for controls), ethnicity, smoking status, hypertension, and diabetes mellitus. Height and weight were obtained via self-report during the interview and used to compute body mass index (BMI), calculated as weight (in kg) divided by height (in m) squared. BMI was classified into weight categories according to federal guidelines 5 with participants categorized as underweight (BMI<18.5 kg/m . We compared stroke risk factors between stroke cases and controls by t tests and χ 2 tests. Odds ratios and confidence intervals were calculated using logistic regression for 3 models: a reduced model adjusted only for age, sex, and race, an intermediate model adjusted for prior covariates and current smoking, and a full model adjusted for these previous covariates plus hypertension and diabetes mellitus. Sequential adjustment was chosen because cigarette smoking is a behavior, whereas hypertension, diabetes mellitus, and obesity cluster together physiologically as a part of the metabolic syndrome.
Results
The study population included a total of 1201 cases and 1154 controls. Table 1 shows that, compared with controls, cases were slightly older, had higher BMI, and had a higher prevalence of current smoking, hypertension, and diabetes mellitus (all P<0.01). Table 2 shows odds ratios for the overweight and obese categories compared with the normal BMI category using the reduced, intermediate, and full models. Table 2 also shows analyses stratified by sex and race and is based on 1168 cases and 1123 controls. For this analysis, the 27 cases and 28 controls in the underweight category were excluded because of our desire to compare overweight and obese to the normal weight category. In addition, to allow comparisons Background and Purpose-Body mass index has been associated with ischemic stroke in older populations, but its association with stroke in younger populations is not known. In light of the current obesity epidemic in the United States, the potential impact of obesity on stroke risk in young adults deserves attention. Methods-A population-based case-control study design with 1201 cases and 1154 controls was used to investigate the relationship of obesity and young onset ischemic stroke. Stroke cases were between the ages of 15 and 49 years. Logistic regression analysis was used to evaluate the association between body mass index and ischemic stroke with and without adjustment for comorbid conditions associated with stroke. Results-In analyses adjusted for age, sex, and ethnicity, obesity (body mass index >30 kg/m 2 ) was associated with an increased stroke risk (odds ratio, 1.57; 95% confidence interval, 1.28-1.94) although this increased risk was highly attenuated and not statistically significant after adjustment for smoking, hypertension, and diabetes mellitus. Conclusions-These results indicate that obesity is a risk factor for young onset ischemic stroke and suggest that this association may be partially mediated through hypertension, diabetes mellitus, or other variables associated with these conditions. across the 3 models using the same sample, 3 controls and 6 cases were excluded because of missing information on hypertension or diabetes mellitus. Participants in the obese category had an excess risk of stroke under the reduced and intermediate models, but the association was attenuated and no longer statistically significant after additional adjustment for hypertension and diabetes mellitus in the full model. There is a suggestion that BMI is more strongly associated with stroke among men and blacks although the interactions of BMI categories with sex and race were not statistically significant.
Discussion
Our results show an association between increased BMI and early onset stroke, which is consistent with studies conducted in older adults. 2 The association between BMI and stroke was attenuated after adjustment for hypertension and diabetes mellitus, and no longer achieved statistical significance. From the public health perspective, the unadjusted association is more meaningful because hypertension and diabetes mellitus are at least partially caused by obesity.
Limitations of our report include the use of self-reported height and weight. Although the use of self-reported data to calculate BMI has been found to be valid for identifying relationships in epidemiological studies, 6 it is likely that the use of such data will underestimate the association between BMI and stroke risk because obese participants are more likely to underestimate their weight. Furthermore, obesity indices other than BMI, such as waist:hip ratio, have shown stronger associations with stroke risk. 7 Additional limitations include potential selection bias in ascertainment of cases and controls, and inability to examine all possible confounders, mediators, and effect modifiers of the association between BMI and stroke risk. Further research in young adults is needed to replicate our findings and to examine potential differences by sex and race. In addition, additional studies should evaluate the association of obesity with ischemic stroke subtypes, which was not possible in this report because of small sample size among stroke subtypes.
Recent reports have shown that the incidence of stroke is decreasing in the overall population and have attributed the decline to reductions in stroke risk factors such as smoking and hypertension. 8 Available evidence suggests that young adults may not be sharing in this decline of stroke incidence. 9 This report adds to the concern that younger individuals may be experiencing an increased stroke risk resulting from increasing levels of obesity and accompanying comorbidities and supports the need for vigorous public health initiatives to reverse this trend.
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